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THE NATURE OF THE ALLERGEN IN THE MANUFACTURE OF
HEXACHLOROCYCLOHEXANE *
E. HEGYT, M.D. AND Z. tOTA, CHEaT. ING.
In factories dealing with the manufacture of
technical hexachloroeyelohexane the pure gamma-
isomer is isolated. Other isomers are handled as
further by-products or "ballast." In such plants
several workers developed allergic contact derma-
titis (1—5). In the few published eases the authors
did not succeed in establishing the exact chemical
nature of the allergen encountered in the manu-
facturing process. The knowledge of the actual
allergen may be important if one should endeavour
to introduce effective preventive measures.
CASE REPORT
J. P., a 36 yr. old man had worked for three
months prior to his illness in the manufacture of
hexachlorocyclohexane at the centrifuges. At work
he wore protective clothing, gloves, and used
protective ointments. Accidentally, a drop of hot
"ballast" dripped down his neck. According to his
history, an erythematous reaction developed at
the site of contact but this reaetion cleared in a
few days without necessitating interruption of
work in the plant. One week after the accident, an
eczematous eruption appeared on the neck and on
other parts of the body which might have been
exposed to the crude material. The patient inter-
rupted his work and was treated with external
applications and with antihistaminics and calcium
injections internally. The condition improved
rapidly, and after 5 days the patient returned to
work. He had immediate flare-up, mainly at sites of
intensive contact. The eruption became vesicular
and oozing. The patient had to stop working for
one month. While out of work his condition
gradually improved.
When first examined by us, 16 days after his
last flare-up, only mild erythema was seen on the
dorsa of hands, in the anteeubital fossae and on
the anterior aspects of thighs. All routine labora-
tory tests, including routine patch tests, yielded
negative results.
NATURE OF THE CONTACTANT
The crude material processed in the plant
contains different isomers of hexa- and hepta-
chloroeyclohexane and one isomer of octachloro-
cyclohexane. In the first stage of the purification
procedure a product is obtained in which the
gamma-hexaehloroeyclohexane concentration is
increased from the original 14.4% to 62.6%. In
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the second stage the concentration of this isomer
is raised to 79.8%. (See Table I.)
In order to establish the nature of the causative
allergen, we patch tested not only with the com-
pounds and mixtures listed in Table I, but with
the whole spectrum of substances which theoreti-
cally may occur. This was done because such
substances may be formed during the manufac-
turing process.
TABLE I
Alpha-i ,2,3,4,5,6-hexa-
chiorocyclohexane
Beta-i,2,3,4,5,6-hexa-
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The composition of the technical samples, shown
in Table I, was determined by infrared spectro-
photometry. Chemically pure substances were
obtained by partition chromatography and by
fractional crystallization.
Closed patch tests were carried out on the
patient with the three technical grades, viz., the
original crude technical material, the 63% gamma-
Composition of technical "hexachloi-ocyclohexaee"
"ilexachiorocyclo-
hexane"
chlorocyclohexane
Gamma-1,2,3,4,5,6-hexa-
chlorocyclohexane
Delta-i,2,3,4,5,6-hexa-
chlorocyclohexane
Epsilon-i ,2,3,4,5, 6-hexa-
chlorocyclohexane
Alpha-i, i,2,3,4,5,6-hepta-
chlorocyclohexane
Gamma-i,i,2,3,4,5,6-hepta-
chlorocyclohexane
Delta-i, i,2,3,4,5,6-hepta-
chlorocyclohexane
Epsilon-i, 1,2,3,4,5,6-
heptachlorocyclohexane.
Beta-i,i,2,3,4,4,5,6-octa-
chlorocyclohexane
17.5
2.1
79.8
0.2
0.2
0.2
61.5 25.7
9.1 4.5
i4.4 62.6
9.0 3.5
1.0 0.7
0.2
1.4 0.5
1.8 i.5
1.2 0.8
0.4 0.2
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isomer concentrate and the 80% gamma-isomer
concentrate and, furthermore, with chemically
pure substances. Reactions were read 24, 48, and
72 hours after the application. They were listed
as negati•ve, + mild erythema, ++ erythema and
edema, and +++ erythema, edema and vesicula-
tjon.
RESULTS
The results of patch tests with materials directly
related to the technical grade hexachlorocyclo-
hexane are given in Table II. This table clearly
indicates that the positive patch tests elicited by
the application of the technical grades of hexa-
TABLE II
Patch tests with constituents of the technical material
Substance M.P.(C)
Patch Test Results After:
24 hrs. 48 hrs. 72 hrs.
Hexachlorocyclohexane, technical material
Hexachlorocyclohexane, 63% gamma-concentrate.
Hexachlorocyclohexane, 80% gamma-concentrate
Alpha-i ,2,3,4,5,6-hexachlorocyclohexane
Beta-1,2,3,4,5,6-hexachlorocyclohexane
Gamma-1,2,3,4,5,6-hexachlorocyclohexane
Delta-1,2,3,4,5,6-hexachlorocyclohexane
Epsilon-1,2,3,4,5,6-hexachlorocyclohexane
Alpha-1,1 ,2,3,4,5,6-heptachlorocyclohexane
Gamma-1,1,2,3,4,5,6-heptachlorocyclohexane....
Delta-1,1,2,3,4,5,6-heptachlorocyclohexane
Epsilon-1,1,2,3,4,5,6-heptachlorocyclohexane....
Beta-1,1,2,3,4,4,5,6-octachlorocyclohexane
Alpha-1,1,2,2,3,4,5,6-octachlorocyclohexane
Alpha-1,3,4,5,6-pentachlorocyclohexene (1)
Delta-1,3,4,5,6-pentachlorocyclohexene (1)
159.0
310.0
113.5
138.5
216.0
157.0
85.5
141.0
54.0
263.0
149.5
36.5
67.5
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All substances were tested in 1% concentration dissolved in acetone.
TABLE III
Patch tests with chloro-substituted benzenes
Substance Ml'. (CC)
Patch Test Results After:
24 hrs. 48 bra. 72 hrs.
Benzene
Chlorobenzene
1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene
1,2,3-trichlorobenzene
1,2,4-trichlorobenzene
1,3,5-trichlorobenzene
1,2,3,4-tetrachlorobenzene
1,2,3,5-tetrachlorobenzene
1,2,4,5-tetrachlorobenzene
Pentachlorobenzene
Hexachlorobenzene
2,4,5-trichlorophenol
Methyl alcohol
5.4
53.2
52.5
17.5
63.0
47.0
51.0
140.0
86.0
228.0
68.0
80.1
132.0
178.5
172.5
220.9
213.5
208.5
64.1
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Benzene was tested in 60% concentration in olive oil, chlorobenzene in 5% concentration in olive
oil, methyl alcohol undiluted. All other substances were tested in 1% concentration dissolved in acetone.
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chlorocyclohexane is due practically to the
presence of a single compound, namely delta-
heptachlorocyclohexane. The reaction to the crude
material is weaker if the concentration of this sub-.
stance is lowered. Pure delta-heptachlorocyclo-
hexane gives strong reactions in 1% concentration.
None of the other originally present substances
has caused a positive patch test reaction. A very
mild erythema was obtained with delta-penta-
chloroeyelohexene (1) which is not originally
present in the technical materiaL but may be
formed.
In Table III results of patch tests with addi-
tional chloro-substituted benzene derivatives are
given which yielded negative results throughout.
Delta-heptachloroeyclohexane was also tested
as a 1% solution in acetone in five normal persons
and in six patients who had eczemas from other
causes. All these eight individuals showed nega-
tive tests. Thus it is obvious that the sensitivity
of our patient was specifically acquired.
5UMIvIABv
In factories manufacturing hexachiorocyclo-
hexane, allergic contact dermatitis was observed
among workers. The crude material contains ten
well-defined chemical entities. These were sepa-
rated and patch-tested on a patient who became
sensitized while working in the plant. It was
found that delta-heptachlorocyclohexane elicited
positive patch test reactions in this patient. Ad-
ditional chloro-substituted benzene derivatives
yielded negative results.
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